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and Cy 1a a cloa__e_go contour enclosing Ak and no other zero of L{A.), The entire
function “fa) = DA Of order p > 1, satisfies the condition: there is a

. system of neigh’bothoods ;|A.|'=‘ mynt e auch that
In|L(re) |> %, r=rs, k> K(e), and £> 0 1s arbitrary, The distinot zeros A,,
A

2y ses Of L(A) are ordered in nondecreasing modulus and Py, Py, o are the

corresponding .m;ltiplicities. For any 3,

n e o S v a
. 1= f@|<AE@e ™ explfs p=pEy (=120
_ : Mhemi : S . ~

Other theorems are also given relating to simplified forms of f aund to the rate of
convergence of the series for f depending on further conditions on f and L, This
paper vas presented by academician Yu. V. Linnik on 19 April 1965 Orig. art, has:
30 equations,
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TITLE: Transformation of a functional equation to simpler form

CONRCE:  Natematicheskiy sbornik, v. 67, no. 4, 1965, 541-560

TOPIC TAGSt mathematic transformation, functional equation

ARGTRACT: In this artiocle the following general equation is oon-
sideredy n '

Y, f 186Xy + L)ag(§) = 0,

k=0 “a
where [a, b] 18 a segment of an imaginary ana.o'f(i) (k = 0,

1, ..., n) are funotions of bounded variation in [a, b]. It is
assumed that the funotion f(z) is defined and has.continuous de-
.rivatives up to the order n inoclusively in some interval (al'bl‘)
fa, bJ., It 1s shown that this general equation may be transformed

into the following equations

| T
j £ (se )oY w 0,
a

[

Ubgs _517.948
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+ | where [a, b) is some interval of the imaginary axis,o (§ ) 1s
' the funotion of bounded variation in [a, bJ, £(z) 18 del'ined and
; ocontinuous on the entire imaginary axis. The transformation is
i carried out and a number of theorems formulated and proved regard~
ing the solutions of the simplified equation. Orig. art. hag: ‘. ]
3L formulas. [JPRS] * _.4:;245;;;{',%:
A ¢Yi-, .
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‘ TOPIC TAGS: intogral function, Dirichlet problcm , '
* Abstractt An earlior article by the author doalt with tho reprosontation of

- arbitrary intogral funotions of a cortain olago by Diriohlet sories. Tho
‘proaont articlo deals with the representation of intogral functions by moro

]‘gonoral sorios. Tho author takos the arbitrary intogral funotion F (z)mibéz;'

| I
;of order ¥ satisfying tho condition v<;ﬁ’31-;. Two thoorems are forawlatod i .
. |- -

a sories which converges

;tnnd proved for tho ropreéentation of function F(z) by
‘ absolutaly, and examplos aro givon of thoir application, Tho proof is aloo .. :
L gAven for. the following fundamontal rolationi L BT i
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USSR / Pharmacology, Toxicology. Toxicology, v
Polsonous Plants.

Abs Jour: Ref Znur-Biol., No 14, 1958, 85310.

Author ! +G,
Inst . Stalinavad Medical Institute.
Title . Cases of Burns with Polisonous Plants.

- Orig Pub: Sb. tr. Byuro 2l. sudebnomed, ekspertizy 1 Kafedr,
sudebn., med, i patol. znatomli Staliniabadsik, med.
. in-ta, 1956, No 5, 113-114,

Abstract: Description is given of two cases of medizo-legal
jnvestigation of burns of the skin caused by the
Jjuice of polsonous plants., In one case there were
purns on the skin of the foct, and in another, on
the skin of the abdomen, The clinical plcture was
that of swelling, sharply-demarcated erythema,
and yellowish plisters in the area of the wurn,
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TITLE: Phase stability of harmonic {requency dividers 2

SOURCE: Elektrosvyaz', no. 10, 1965; 38-44
TOPIC TAGS: frequency divider, phase stability

ABSTRACT: The principal relations describing the operation of an electron-tube
frequency divider (a sine-wave oscillator synchronized by a subharmonic of the
“external signal) show that any variation in the frequency or amplitude of the input
signal or in the supply voltages results in a variation of the output phase of the
divider. However, in the case of a regenerative frequency divider (a frequency
converter, an amplifier, and a frequency-multiplier feedback), the attainable
phase stability may be considerably higher; for small division ratios, the best

-
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_phase stability is promised when a Hall generator is used as a converter. An
experimental investigation of a 5 kc-to-1 kc electron-tube rogencrative divider
and a subharmonic -synchronized divider has corroborated the above theoretical

~ rconclusions, , G. Nosov took part in the experiments.' Orig. art. has:
7 figures and 17 forn'mla.s.

5UB CODE: 09 /| SUBM DATE: 070ct64 / ORIG REF: 006

Card 2/2

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1

S VA IR PRI PRSI, SR e | SHG R

TR m&mn%kmﬁm:ﬁ EAZLEETN BT

AUTHOR:  A.G. Leont'ygy.... S0V/106-56-10-1/13

TITLE:—The Possibility of Using a 3ystem of Orthogonal Functions
for Communication Purposes (0 vozmozhnosti ispoltzovaniya
sistemy ortogonal'nylch funktsiy dlya tseley svyazi)

PERIODICAL: Elektrosvyaz', 1958, Nr 10, pp 3 - © (USSR)

ABSTRACTs The characteristic features of functions used as carriers
in multichannel communication systems are periodicity and
orthogonality. The author examines systemns of Laguerre
and Legendre orthogonal functions with a view to thair
application as communication carrier functions. Ageyev
(Ref 1) showed that these functions have the niost general
character of functions which can be separated by linear
methods. A& Laguerre polyromial (Eq 2) of the n h order is
erpressed as the solution of a differential equation with
a variable parameter of the form given in Eq 3. Thus, toc
obtain Laguerre polynomials it is necessary to design a
system with variable parameters, satisfying Eq 3. Further,
Laguerre polynomes are orthogonal over an interval 0 to @

Card 173 vith a weight a-%t.  To avoid generation of the weight
o- <t 4t the recelving end, the Laguerre polynomials them-

£
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Ciition busoosss S hogonal Functions for
selves are not uy
used, but Laguary
25 a-dedtp ot 05 y b L}guarle functicns, deternined
anetions ig 'ovtfa ;ho slmplest way ko obtaip Laguerra
luncclon . as3ro™ a vingle oulie - fer o
fnorron . g ® NU_le a, Jiel ke th
thgnfog; % fugxfterminal networl, The chéiaﬂter*:*iue £
oﬁera+0“ rerglnuleetwork can be obtained bv &ss SivfgeO-
féqr-: I lorn of the Laguerre function (B3 E) *% Jﬁ
givenugrminal network has an oparatar iﬂ'zﬂé“:r ; tﬁ °
fp)ut Vz;g’Lthen, waen a single sulsae ia-iﬁuf;;dozr’i?"
M:E ’Th-'ﬂiaguerre fanction w11l he [roduaag e - IZQ A;*
:5Phodr ; vwrcuit diagram is shown in Fip .. v"pr;waf;-“
Ja’iA;?' ollowers, The author next 35 the eff Tt
i;f%n°fgratlon wilthin finise Liaiss, EY 'Uff ?.¢8Cv
idt;niu:.range as theoretically ruﬂi‘réﬁ T TRay flg‘tgn
ati . SEoen (Ln SAGs3 €
i o% thooghfiget;iofinéze,fit follows that the system will
- ! na. 0 torms; of modulat: T
o ' toduliiation a
%uagikggxnuigeimpéituge, vhen each channel h;r 3;3 ndn
Card 2/3  Trog 'aackof' té 'yt yhe'amplituda of the funstion wranges
modulaiock funesd p?cmgt , deponding on the change in the
g tlonj 2) nodulation of the order of the
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S0V/106-58-10-1/13
The Possibility of Using a 3ystem of Urthogonal Functions for
Communication Furposes

polynomial, when a quantity n of Laguerre functicns are
allotted to each channel and the orders of the functions
of the different channels do not overlas, Fig 3 shows
the block diagran of an amplitude-rnodulated 3yssen,

, Sti11 another system based on tae orthogonulity of the

\ Laguerre function is possible, when the in-ut signal is
a_Laguerre function of inverse time. Fig & gives the
block diagram for such a system. Brief rafercence is made
to exserimental nodels and results. Professor
A,A. Kharkevich, Corresponding Member of the AS of
Ukrainian SSR, advised on this work.
There are % illustrations and 6 references, 2 of which
are Soviet,

SUBMITTED: Fay 30, 1958
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YUR'YEVICH, Yevgeniy Ivancvich; Lo litYoV, AG., red,

{Electromagnetic gutoratic control aevices ] Zlektroneg-
nitnye ustroistva avtoratiki. Uookva, Erergiia, 1964,
414 p. (MIna 17:11)
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]
Mupe ptability of harmonic frequenay dividerd. Rloktroovias
29 m.muaa-u? 0 65 (¥1RA 18112)

1. Sutmitted Oote 7, 1964
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AUTHOR: Leont'yev, A.G, 29

ir

TITLE: The choice of an optimum operation of the transmission cell based on the
principle of current distribution

SOURCE: Leningrad. Politekhnicheskly institut, Trudy, no. 256, 1965. Tsifrovyye
izmeritel' nyye 1 upravlyayushchiye ustroystva (Digital measuring and control devices),
111-115

TOPIC TAGS: logic element, magnetic core y ‘N
{
ABSTRACT: In the design of logical elementébusing the principle of current distribution
(PCD) it is very important to utilize optimum core size and to select correct power
supply voltages and cycling pulse parameters. For a logical structure of the element
and given requirements, the solutions of the problem are not unique. The calculations
can be made to optimize a) the volt-second capacitance of the cell; b) the power consumed
by the cell; or c) the number of turns in the various coils. The present paper proposes

Card1/2. A , . : =
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o
and develops one of the possible methods for the calculation of logical PCD elements.
The calculations yield the core cross section, core window, number of turns of the
. - distributor and training coll, power supply voltage, and the amplitude and duration of

i cycling pulses, The theory is applied to the transmission cell example. Orig. art, has:
13 formulas and 4 figures.
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Bffective method for pressrving erytnrocytes, Veterinariia 35
no,11:72-73 N 158, (MIRA 11:11)

(Brythrocytas)
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GUDCHENKO, A.P., kand.tekhn,nauk; LEONT'YEV, A.I., inzh,

e

Determination of hydrogen content in alumimm alloys t
y8 by the vacuum
extraction method, Trudy MATI no. 49:137-159 '61, (MIRA 14:5)

(Aluminum  alloys—Hydrogen content) (Vacuun metallurgy)
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AKULOVA, M.F.; PANKOVA, G.Ye. mladshi i I
. A s G.Ye. « J hauchnyy sotrudnik; TSUVERXALOV, D,
prof.s L;ONT'¥nV, A.I.; POLYAKOV, D.%., kand.veta;. nauk r ehe

Laboratory practive. Vete inariia 40 no.5:58-71 My '63, (MIRA 17:1)

1. Rostovskiy -na--Donu fosudarstvennyy nauchno-issledovatel'skiy
protivochumnyy institut (for Akulova), 2, Vsesoyuznyy naushne-issle-
dovatel'skiy institut vetsrirarnoy virusologii i nmikrobiologii (for
Pankova, TSuverkalov)., 3, Vaesoyuznyy nau:hno-iss]cdovarel'gki’ insti
tut veterinarnoy sanitarii (for Polyakov). ‘ d )
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LEONT 'YEV, A.I.

{th heat ex-

Analytical study of gas flow in cyliudrical pipe v (MIRA 12:1)

change. Ingh.-fiz,ghure no.5:46-55 My '58.

1. RBnergeticheskiy institut AN SSSR, g. Moskva.
(Gas flow (Heat~-Transmission)
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LEONT'YRV, A.I., land.tekhn.nauk

GCalculating thae turhulent heat and mass exchange dumng & con=-
gtant rate of drying, lauch,trudy MLTI ho.9:69-73 58,
(MIRA 11:12)

(Heat--Transmicsion) (Maas transfer)
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LEONT'YEV, A.I., kend.tekhn.nauk

- ‘um;::;hodynamic study of gen flow in rediation-surface pipes of

air hoilers during a constant hnat flow through the pipn walla.
Nauch, trudy MLTI no.9:101-113 ' 58, (MIRA 11:12)
(Gas flow)
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Thermodynanic study of gan flow ina é}llir.drical pipe associated

Y ‘ , Y¥auch.trudy MUTI no,9:213-219
a:igg heat and mass axchange, dal N T202)

(Gas flow)
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Adadeniys amX BS6R. Dnergetichwaskiy instits: ia. G Krabishescvaiogo
Prohlewy smergwtixi; shorix posvyeahihayetsys akademiin O X, Krahtshancovesom

(Probleme of Power By 3 Callection of Articles Dedicated to Ace~
damician G.K. Kridizhanovakiy) Moscow, 1959, 851 p. ErTuta elilp laserted.
2,300 evpies printed. »

BMa, of Pd1ishing Ecuse: B.D. Astrushls, P.V. Dtoxov, P.I. Dodkov, amd
LN Noyzhes; Tech, Bt T.A. Prusakovs; BA&itarial Bomsd: AV, Tister,
Aontwdcion (Deceared), V.1, Popkoe (Resp. Ei.) Corresponiisg Keaber,
Aualsay of Sclenzsa BAR, V.1, Veyts, A.3. Fredwolitalev, KA. INyTixsrizh,
Ry, Cxx*mnov, K., Bogdenove, Candilate of Techaical Sclences, 3,E Kralov,
Cemdidsts of Tecimioal Scisaes, W Ledeswy, Candtiats of Technical Sclenses,
and LB, Soduor,

g.?%inﬂa»eorgn‘n‘-g‘g!
of Acslowicism 0.0, Krzh A1y,

B

OOVERAGE: T eollection contalins sirxty articles by faroer stulents and
eovoriers af the decwased Acedenician, Toe articlas deel with prodlews
af o vide Tange of midjects 13 the fleld of pows: anglaseringi pecblens
af O regiomal darvelogmant of elsctrical sad thermal pover eagiseering,

powar engivearing tachnology, and the pxruice of cambustiom, Bo parsonalities

are mmticoed. Belfureaces ary gives aitar most articlss,

~

wﬂc igg;g.nn!n’ﬂginr u.m.w "
T Engioeering in the U.S.A. _

Zaxtaria, A, Q.. Ywthods of Drtsruining Tecnnlemi-Bionomic Imiices of

—Rirel Kisctricel Betwrks in

4
Pirthaves, T, Ta. The Present Swuate and Prospects of Puture Use o
~Xlactricity 18 Rural Meglocs of the USSR

186
14
av,P 5wy 1.K Domxin and A.0. Adoywa. Klectrification af Fis.
VCD...Q Cultivetlon in the TSGR —— 194 ;
- rmkin, LE  Iavestigetion of the Energy Balasce of an Kleetrie s _
~Tiuctar talt -
=R
M2
22

e o e rpovich, 1K, 5.A. Sovalow. Extreewly Loog-Dlstance Trazsaissicas of
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AUTHORS: Kosterin, S.1.. Doctor of Technical Sciences;

\ Kozhinov,; I1.A., Engineer and
Ieont 'yev, Al candidate of lechnical Sciences
CITL e Pressure Pulsations in the Flow of Gas and Their Bffect

on Convective Heat-sxchange (Vliyaniye pul'satsiy
davleniya v potoke gaza na konvektivnyy teploobmen)

PSRIODICAL:Teploene rgetiia, 1959, Hr 3, pp 66-72 (USSR)

ALSIRACT: This article gives the results of theoretical and
experiuental Investigations of convective heat-exchange
in the presenceé of prolonged pressure pulsations in the
gas flow. Very little theoretical or practical work has
been done on the connection between external disturbances
in the flow and the characteristics of the turbulent
boundary layer. the first case O be considered
theoretically 1is that of a turbulent boundary layer on

a flat plate in the presence of periodic pulsations in
the velocity of tue main flow of gas. An integral
equation for tnis case is first written, whence equation
(15) is derived for the ratio of the resistance

Card 1/9 coefficient in the presence and absence of periodic
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Pressure rulsations in the Flow of tas and Their Affect on
Convective Heat-Exchange

velocity pulsations in the gas flows. <The same
equation can also be used to calculate the coefficients
of heat- and mass-exchange under the same conditions.
The case of a turbulent boundary layer in the initial
section of a cylindrical tube is then considered in a
similar manner. Iormula (22) is derived for local
values of the coefficients of friction in the initial
section of the cylindricul tube: equations 23 and 24
are formulated for local and mean wvalues of the Nusselt
criterion. An experimental investigation is then
described. This is particularly necessary because the
semi-empirical method of calculation given above is
based on assumptions that need verification. The
experimental equipment is illustrated diagrammatically
in Fig.l. Compressed air is heated to 400°C in an
electric furnace and then passes through the experimental
section of the equipment, after which it is discharged to
atmosphere. Pulsations of pressure and velocity in the
main flow of air were set up by means of a rotating

Card 2/5 disc which, together with the experimental section of the
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equipment, is illustrated in Fig.2. Tuhe experimental
section consisted of a short cylindrical brass tube of

60 mm dizmeter fitted with calorimeter rings to measure
heat flows. ‘he first series of tests was made on a short
tube. Temperatwre measurement from a number of the tousts
are presented graphically in Fig.3. It will be seen

that the experimental points fall close to the theoretical
Straight lines. In addition to the measurement of the
temperature distribution at the radius of the rings,
measurements were made of the tube wall temperature under
each ring; also of the profile of velocity and
temperature at the inlet to and outlet from the
experimental sections. Pressure variations were recorded
oscillographically: some typical traces are reproduced
in Fig.4. Drawings of tne rotating disc used in these
tests are given in Iig.5. ‘Phe experimental figures
obtained in the tests are tabulated: the ranpe of
Reynolds numbers was from 6.5 x 10% to 1 x 107, the air
temperature was up to 400°C, the pressure pulsation

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1"
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frequency was 900 c/s and the relative amplitude up

to 0.5%6. It will be seen that there 1s an appreciable
jncrease in the heat-transfer coefficients when pressurs
pulsations are present. In Fig.6 the test results are
plotted to chow the change of heat-transfer coefficient
and wall tempe rature along the length of the model.
These graphs also give the results of calculations of
the distribution of heat-transfer coefficient by the
procedure earlier described. 1% will ve seen that
there is satisfactory agreement between theory and
experiment. The results of an experimental verification
of the final criterial design formulae are given in
rig.7. This graph includes all the experimental points
obtained in the tests. It follows that, within the
range of the criteria obtained in the 2irst part of the
article and covered by the tests, the formulae offered
for calculating cenvective heat-exchange in the
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i i re in
e of pressure pulsations 1in the gas f}ow a
_ nggegéreemegt with the experimental data. There are N
. % figures, 1 table and 6 references of which 2 are voviet,
3 English and 1 German.

ASSOCIATION: Energeticheskiy institut All SSSR (The Power Institute
Ac.Sc.USSR)
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AUTHOR: Leont'yev, A.IL.
SR
o TITLE: A Study of One-Dimensional Gas Motlon in a Cylindrical Channel at

Sinusoidal Law of Heat Supply
PERIODICAL: Inzhenerno-fizicheskiy zhurmal, 1959, Nr 7, pp €0 - 84 (US3R)

ABSTRACT: In a previous paper [Ref 17 the author solved the problem of one-dimensio-
nal motion of gas in a tube at a constant heat flux along its length, The

present paper represents an extension of that investigation for the case
of sinusoidal law of heat supply, which can take place in the motion of
gas along the channels of a gas-cooled atom reactor. The initial equation,
Formula 1, 1s based on the equations and assumptions given in Reference 1.
This equation 18 integrated on an electronic integrator of the MPT-9 type
and the results are presented 1n Figures 1 and 2, For the case of low gas
velocities the author glives an approximate analytical solution of Equa- <
tion 1, and its results are compared with the rigerous results obtained
on the integrator in Y¥igure 3, which shows & satisfactory agreement for
the region of small velocities, Furthermore, an expression is given for

Card 1/2 determining the temperature of the channel wall, Formula 10, A conclusion

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1



IR SR T R IR TN L DT

"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86 00513R000929310006 1

KUTATELADZE, S.S,; LEONT'YEV, A.I.

Turbulent fricticn on a flat plate in su i f

PMTF n0.4:43-48 N-D 160, person(;IgzalA::l'o/B“
(Skin friction (Aerodynamics))
(Gas dynamics)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1"



"APPROVED FOR RELEASE: 08/23/2000

SIS S R TR CIA-R|

P6-00513R000929310006-1

BB EN LA

IS LI .
SRLISTS TR Sy P DS o SR S R A R e
B s FUKRSLNE S U S

—
AL

80279
s/17o/6o/003/02/2o/026
JCn? s B0O08/B0O0S
194uo
AUTHOR: Leon’t‘ievi A, 1. \
TITLE: One-dimensional Movement of Gages in a Cylindrical Channel

with a Given Law of Heat Supply

PERIUDICAL: Inzhenerno-{izicheskly zhurnal, 1960, Vol. 3, Ho. 2,
ppc 97’100

TEXT; The solution of the problem of one-dimensional movement of gas in &
tube¥is given for & general case of an arbitrary law of heat supply. Under
consideration of the admissions accepted in Ref. 1, the equation of motion
for the gas may be represented as follows:

: v \2 i
} 20 ) ! 2 k + 1 2z AT
AN ANV L2\ d Cdz o+ 1 ol

. L
z = %% . For small values of A, the equation is linearized, and the solution

is obteined in squares. The differential equation obtained (1) permits the

Cerd 1/2
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Une-dimensional Movement of Gases in a Cylindrical 5/170/60/003/02/20/026
Channel With a Given Law of Heat Supply B008/B005

determination of tho law of heat supply necessary for a given distribution
of the velocity coefficient along the length of the channel, It is.shown
thet for each law of change of the volocity coefficient along the length of

the chaznnel, where %—37'-'-«.1, and A = 1, therc exist limiting values of the

velorrty cocflicient itbove or below which movement of the €28 is iupossible.
For veloeitios dow o then the speed of sound alimit 1 and for supersonic
velocities \limit i. Ay Al Gukhman (Rer, 4) ia mentioned., There are
5 Soviet references,

ASSOCIATION; Inatitut teplofiziki Sibirskogo otdeleniya AN SSSR
(Inatitutg“of_‘__’gpermal Physics of the Siberian Branch of the A
AS USUR)
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LEONTYEV, A. I., and FEDOROV, V. I.

"Application of the Local Modelling Theory to the Invest-

igation of Heat Transfer and Resistance at Gas Flow along
the Ducts.”

Report submitted for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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LEONT'YEV, A. I., ABLIVIN, A. P., and ROMANENKO, P. N.

"Investigation of Heat Transfer and Resistance at Motion of
a Heated Air in Diffusers and Confusors."

Report submitted for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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D237§p303 i

AUTHORS: _Leont'xev, A.I.; Oblivin, A.N., and Romanenko, P.N.

“(Mcscow

TITLE:

Investigating resistance and heal exchange'l!r supef§-
scnic alr flow in axially eymmetrical ducts

n the

presence of a longitcdinal pressure gradient

PERIODICAL:

Noe 59 1961, 16 - 25
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Zhurnal prikiadncy meknaniki i tekhnicheskoy fiziki,

XT: This i3 an sscount ol experimental work on the characteris-

i a turbuileni kcundary layer during the passage of heated

rough dlverging and converging ducts with cooled walls. Ang- i
di7ergence used were 8Y4' and 12%,
. The range of Reynolds numbers covered was R = 1,688 x 107 to
Temperature range oI waler cooled walls was 286°K -

1;,0K, while that of air was 4259K .. 623%K, Flow velocity was up 1o

Je5. DicTs were seciionel and the following da

pressure befare passing the heater and before

angle of convergenge was

were recorded:
he duct enyran- )(

I

CIA-RDP86-00513R000929310006-1"



CIA-RDP86-00513R0009293100 |

Eereas S P S A e LR e
At Y ERE TR X EE i L IO e

"APPROVED FOR RELEASE: 08/23/2000

i

»

312kh

s/207/61/ooo/oos/oo3/015
Investigatifg resistance ang ... D237/D303

dava and it wap concluded that it does not ugree with experiment
in zase of the turbulent boundary and hence 1/q ratio is not con-
Stant. Yu.P. Semenov, A.K. Voskresepskiy, V,N. Kharchenko, and L.G.
Shelegova nre mentioned for their h in the experiment, There are
10 figures and 17 references: 3 Sovie:-bloc and 14 non-Soviet-bloc.
- The 4 most recent references to the English-1 uage publications
read as followss F.H, Clauser, Turtulent boun ary layer in adverse
pressure gradients, JeA:S., 1954, v, 2ly no. 2,91-108; G.cC. Breb-
ner, 1.A. Bagley, Pressure and boundary layer measuremgs on a
‘wo-dimensional wing at low speed R. and M. 1952, no. 86; G.B.

Schubauer, PB,S. Klebanofr, Investigation of separation of the tur-
tulent bowndary layer NACA Rep. 1030, 19505 D.A. Spence, The deve-
lopment cf turbulent boundary layers, IAS, 1956, v, 23, 3 _ 15,

SUBMITTED: May 27, 196:
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AUTHORS : Romanenko, P.N., and Leont'yev, A. 1.
TITLE: An experimental study of the turbulent boundary layer

during motion of gas in axially-symmetrical diffusers
with cooled walls

PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika,
no. 14, 1962, 4, abstract 14 ¢ 19. (Tr. Mosk. in-ta
inzh. zh.-d. transp., no.139, 1961, 134-158).

TEXT: Experimental investigations are necessary because of
the difficulty of applying statistical theory to the study of
anisotropy of turbulence. Results are given of an investigation
of a turbulent boundary layer during flow of hot air in diffusers
of circular section with cone angles of 8° 4 and 12°., By using
an axially-symmetrical diffuser it is possible to exclude the
int'luence on the calculation of local resistance factors and other
characteristics of three-dimensional gas flow. The data are
generalised and as a result, recommendations are made for

calculating the dynamic boundary layer and the thermal boundary
card 1/2 ' ‘
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AUTHORS: Kutateladze, S. S., Lqpnt'yev,”A,vl.

TITLE: Resistance and heat transfer in a turbulent boundary layer
of a compressed gas and the calculation of friction end heat
transfer

PERIODICAL:. Inzhenerno-fizicheskiy zhurnal, v. 4, no. 6, 1961, 33-41

TEXT: A method based on the laws of friction and heat transfer is brought
to calculate the friction and the heat transfer in a turbulent boundery
layer of a compressed gas. The theoretical law is found for the resist- \)L
ance and the heat transfer for the turbulent boundary layer of such a gas

. and the relative effects of heat transfer and compressitility on friction
and heat transfer are calculated. This makes it possible to simplify i
methods of solving integral relations of the boundary leyer of the com- ‘
pressed gas for the forming of atreamlines with longituéinal velocity
gradient and temperature gradient in regions, which are at a certsin dis- ’ 3
tance from the separation point. In a detailed investigation the forzula

Card 1/4
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gas. Fig, 3 brings a comparison of the data
perimental results which are taken from an earlier paper of the authors
(PATF, no. 4, 19605. The data agr.e w

is shown that even in the first approximation the theoretical
satisfactory for calculating the effect of the

tive change of the friction coefficient with
Card 2/4
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Resistance and heat transfer B129/B212

experimental data agree with the theoretical calculation within +he linits
of measuring accuracy., Using the law of conservation for the turdulence
constant it can be extended to the transition from the laminar boundary
layer to the developed turbulent one. Here, it should be bormin nmind
that in general a great accuracy of the calculation formulas %ill not be
required in the transition zone, so far as its characteristics are not
stable by their nature, There are 4 figures and 14 references: 7 'Soviet-
bloc and 7 non-Soviet-bloc. The most important references to English-
language publications read ag follows: Eckert ., Trans. ASME 18, 1273,
1956; Van Driest, F, Aeron. Sei., 19, 55, 1952,

ASSOCIATION: Inati tut teplofiziki sibirskogo otdeleniya AN SSSR, Moskva
(Institute of Heat Physics of the Siterian Department of
AS USSR, Moscow) ‘l

PRESENTED: slarch 18, 1961
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AUTHORS: Egg}'yev, A. I'., Fedorov, V. K.
TITLE: Calculation of the one-dimensional flow of a gas in g

¢ylindrical channel for a 8iven law of <he heat supply
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v, 4, no. 6, 1941, 125-127

TEXT: A solution is given for the problem ‘of the one-dimensional fleow of

strong heat flows and great velocities of the gas flow occur it 14
necessary to take into fccount the effect of the tempereiure factor and
the number M on the coefficient of resistance. The authors compere

graphically theip caloulation results with those of other researchers.

essentially affect the law describing the change of 4 (ies/a* o velocity
of the gas flow; viz. critical velocity) along the pipe. fThe divergence

Card 1/4
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The maxizum pipe

nce of the pipe are
expension of the ¢tne-dimension-
for these conditions.

comparatively short, and the problem of the
al flow diagram needs farther studies

., k—1.,\* /T, (1
=i 1= ) T

From the results shown in Fig. 2 it is apparent that the effect of the
compressibility on the coefficient of friction is given by the change of
the oritical pipe length for supersonic speeds. Fig. 2 shows the
critical length of the Pipe as a function of the reduced velocity at the
entrance. The dotted curve is taken from S. A. khrietianovich
(Prikladnaya gazovaya dinamika (Applied Gas Dynamics), 1948).

S. 5. Kutateladze and F. §S. Voronin are mentioned. There are 3 figures
and 4 Soviet-bloc references.
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ASSOCIATION: Energeticheskiy institut im. G. M. Krzhizhanovskogo,
g. Moskva (Institute of Power Engineering imeni
G. M. Krzhizhanovskiy, Moscow)

SUBMITTED: September 22, 1960

Fig. 21 A as function of
the pipe lengt? galculated
by the author (£) and by B ' ’
Khristianovich (A). ’ B
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AUTEORS : Leont'er’ A, Io’ Fedorov’ Y. K.
TITLE: Effect of inlet conditions upon the law of heat exchange

in the initial section of a cylindrical tube
PERIODICAL: Inzhenerno—fizicheskiy zhurnal, v. 4, no. 8, 1961, 63 -~ 68

TEXT: The results of an analysis of experimental data of VII, VEI, end
ENIN concerning convective heat transfer in the initial section ¢f a
) ©ylindrical tube are presented. The analysis was made on the bdasis of ;><//

local simulation, The heat-exchange laws for various conditions at the

tube inlet were established., ethods of calculating the convective heat
exchange in the initial section of the cylindrical tube are presented

for the ocase TCT = const and Qcp = const. The fundamental ideas of the

theory of- local simulation have been presented in papers by V. ¥, Ievlev
(Refs. 1 and 2: Diy SSSR, t. 36, no. 6, 1952 and DAN SSSR, t. 37, no. 1,

1952), The equation of the thermal boundary laygr for the initiel
section of a cylindricael tube readsg:
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dReg
dRe,

— A .
Rep = & [ 24
e —_— T
Bo u

TO-TO—'T“: lo=To=Te:

-+ Re

dRe, = LEEE_, L e

’ Ty ==

# goucty '

-Eo and To denote the temperatufe found when decelerating the ga.a in the

flow center and in the boundary layer, respectively. '(\3 and ; are,
respectively, the density and viscosity with respect to the thermodynamic
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temperature in the flow center. u is the velocity in the undisturbed
flow. r and x denote the tube radius and the distance from the tube §xis,
respectively. For solving (1), it is necessary to determine the ‘
relationship between e, and Ree. If, during the experiments, the

distribution of the specific heat flows, of the wall temperature, and of
the static pressures alorng the tube are measured, the loceal values of
Reg and a can be determined on the strength of these measurements and

frem the following formulas:

(3)
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rayR—1
Rep = 3(1=8)"" Rey,: .
' (5)
=3 u . " oy . Do, D .
. Wiy ax Vic,Ty; Rey, e _"‘_’.’:l'.‘...— :
. ) N (4

where LR is the dynamic- viscosity with respect %o the inpact temperature.

The value of the dimensionless velocity p is determined on the basis of
the distribution of static pressures and from the relation

2/ (41)

o (6)
As may be seen from Fig., 1, cénditions at the tube inle+ have a
congiderable effect upon the heat exchange in the initial tube section,
The equation for the thermal boundary layer, the equAtion of continuity,’

and the law of heat exchange are used to derive theé calculation formulas,
For the case TCT = const, one obtains the formula .

Card 4/10
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and for the case 9 = const the formula ¢
%= L [~ (5,.2PP4Reg + ARe, —05 N per .+
2 . 52 Nu, D, pr [ B .
" Pros ‘ (18)¥

8 1. s Nuo m]? Nu me1 |

+1/ [5,2Pr° AReo + ARe,, —0,5 5 Re,,] + 2082 AR, ]
For case II, Fig. 1, A = 0.214, m = 0,53; for .case III, Fig. 1, ..
A = 0,0331, m = 0,32, When deriving thege equations, the eflect of the
temperature factor upon the heat exchange was taken into account by
means of a formula ( not given here) by S. S. Xuteteladze (Ref, 6: Osnovy
teorii teploobmena, Mashgiz, 1957). The method presented here may also
be applied to the case of any law concerning heat supply along the tube,
Although, as may be seen from Figs.2 and 3, calculated values agree :
sufficjently with experimental data, the problem of the effect of inlet
conditions upon convective heat exchange does not seem to be definitely

Card 6/10

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1

s e R S TN T W SR R A PRRER Tl KRR ERHESIONE U RIS AT AT BRI RVENDR BN 231 IS PRE R 2 e B
P ] g

25556
s/170/61/004/008/006/016 .
Effect of inlet conditioéns ... B116/B201 :

solved, oonsidering that only three different cases were examined, There
are 3 fizures and 6 Soviet-bloc references. ’

. ASSOCIATION: Energeticheskiy institut im. G. M.,Krzhikhanovskogo,_g.
— Moskva (Institute of Power Engineering imeni G. M,
Krzhizhanovskiy, Moscow) .

SUBMITTED: Octover 21, 1960

Fig. 11 Heat-exchange laws established on the basis of ‘experimental
data. Legend: (I) V., V. Kirillov (Ref. 41 Kandidatskaya dissertatsiya,
MEI, 1958) (MEI); (II) V. L. Lel'chuk and B, V. Dedyakin (Ref. 3: Voprosy
teploobmena, Izd. AN SSSR, 1959); (III) ENIN (Ref. 5: Kalikhman L., Ye.,
Turbulentnyy pogranichnyy sloy na krivolineynoy poverkhnosti, obteRayemoy
gazom, Oborongiz, 1956); (7TV) data concerning a plate ( «

=0.25 7= <0.5.

= 0,0128 Reo “CT ). Conditions during experiments at the inlet ' -
are shown in the upper part.
Card 7A0
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AM4007934 BOOK EXPLOITATION s/
’ Kutateladze, Samson Semenovich; Leont'yev Aleksandr Ivanovich

The turbulent boundary layer of compressible gas (Turbulentny*y po-
granichay*y sloy szhimayemogo gaza) Novosibirsk, Izd-vo Sib, otd,’
AN SSSR, 1962. 179 p. *illus., biblio., Errata slip inserted,

.+ 1500 copies printed, Sponsoring agency: Akademiya nauk SSSR,
Sibirskoye otdeleniye.

TOPIC TAGS: turbulent boundary layer, compressible gas flow, boundary
layer theory

PURPOSE AND COVERAGE: This book is i{ntended for scientific workers,

- aerodynamic engineers, thermophysiciqts, and students of advanced
courses in these specialties., It may also be used as a handbook
for practical calculations in design bureaus, The book presents
a turbulent-boundary~layer theory of a compressible gas., The
theory 1s based on the investigation of relative variations of
coefficients of friction and hgat transfer with increase in Mach
number, the heat transfer factor, and the wall permeability factor,

The existence of the limiting law corresponding to rather high
Re numbers and nearly total self~modeling of relative varia-
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AM4007934
tions of friction and heat transfer coefficients is demonstrated,
Simple engineering mcthods are proposed for the solution of heat-
transfer problems in turbulent flow over solid bodfes., The=
oretical and experimental data are compared, The Prandtl-Karman
and Taylor semfempirfcal theory of near-wall turbulence was used
to explain the existence of the logarithmic ve
isotherma 1 fluid £}
ble surfaces,

TABLE OF CONTENTS [Abridgod]:
Foreword =~ 3
Conventional symbols -= 7

Ch. I. Basic turbulent-boundnry-lnyer equations == 13

Ch. II. Resistance and heat=transfer lawsg == 24

’
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KUTATELADZE, Samson Semenovich. Prinimali uchastiye: LEONT'YEV,
A.I.; DORISHANSKIY, V.M.; ZYSINA, L.M., doktor tekhn. nauk,
retsenzent; GORDOV, A.N., kand, fiz,-mat, nauk, red.;
ONISHCHENKO, R.N., red, izd-va; MITARCHUK, G.A., red, izd-va;
SHCHETININA, L.V., tekhn, red.

[Fundamont,als of the heat transfer theory] Osnovy toorii toplo-

obmena, 1zd.2,, dop. 1 perer, Moskva, Mashglz, 1962, 455
(MIRA 15:7

(Heat—Transmission)

e
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AUTHORS: Yutateladze, 5. 3., Leont'yev, A. I. (liovosibvirak, WMoacou )
e
TITLios Turbulent boundary layer of o fas on a permenble wnll
PriIODICAL: Zhurnal prikladnoy mekhaniki 1 tekhnicheskoy fizivi, no. 1,

1962, 51 - 60

TEXT: The authors show that liniting laws rnot dependent on the empirical
turbulence constants exist for the reclative effect of various factors in =
turbulent boundary layer on the coefficient of friction. With the theory

of 1imiting laws of & turbulent boundary layer & method is presented of N
calculating heat transfer and friction on a porous plate and on the surface //
of-the front part of a tody in the turbulent boundary layer. The law )

S\ (4 —0.256)1 (1 -+ 0.256)7%4 ,
(#),, =u—omrd+oz (1)

h
is obtained where C, denotes the local coefficient of friction, Zg, the

Car(ﬁiZi)

b
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f friction for isothermal stationary flow, b a factor
aw agrees well with tne experimontnl

Jet Propulsion, 1956, v. <6, "0

e

1onal coefficlient o

characterizing permenbility. This 1

results of several authors (p. S. Hacker,

H. S. Mickley ond R. 5. Davis, Momentum Transfer for Flow oOver & riat

#ith Blowing, FACA TN 4017, November 1957; C. C. Pappa3s, A, F. Comioy

of the Aero Space Sci., 1960, v. 2T, nO. 5, pp- 2%V - 323), Experivo! ]

data of H. S. Mickley (see above) and J. A. Friedman (J. Am.. Roc. 30’ .,

1949, no. 79, pp. 147 - 154) on the influence of gas blowing on the

convective heat transfer are compared to the 1imiting law of heat transfer .
¥ =(1- b")’ br —.='b = 4.0
:-T 'E_T': 'l . ] L

(15)

the critical

in Fig. 5. bT je the parameter of thermal permeabdility, b,

ration of the boundary layer from the
ffect of gas blowing on the coefficient
imental data. V. P. Motulevich

perméability corresponding to sepa
wall. A similar formula for the e
of friction also agrees well with exper
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AUTHORS: Kosterin, 5.I., Doctor of Technical Sciences,Profcssor,
Lcogglxex,wA.l,, Ccandidate of chhnical Sciences,
fohorov, V.he, Engineer
TITLE ethods of gcncralizing cxpcrimcntnl data on
convective heat transfer during motion of gas in the
initial section of a tube

pPIIODICAL: Teplocncrgctika, no.5, 1962, 70-72

EXNT: of existing metiods of generalizing cxperimcntal

Yy convection with a turbulent houndary

1Tayer al cquations shows that nont of

thewm 1is reliable or fically well-foundec. It is

accordingl the theory of local modelling,

according to which j the experiment is to establish
the laws of heat transfe i e in the turbulent boundary
layer; the influenc® of various external factors such as pressure
distribution and wall tomperaturo being allowed for in the

- boundary layer equations. Equations of the thermal houndary

“Yayer for the motion of gas in the initial gection of a tube are
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then written down. To obtain local experimental values of

Stanton's criterion it is necessary to determine the gas paraneters
in- the body of the flow, which may be done either from fmeasurenents
“of gtatic pressure distribution over the length of the tube or from [
"thermal measurements alone. The derivation of the following J

expressipn_for the Stanton and Pekle criteria is explained
Y
SR
. i‘-' . § qct dx
Pegy = L ' (2)
t A
o oo
QctD
st = (6)
!
(RoDl + 4h Re.&) Pri o t,
where t - heat flow at the tuhe wallj;

dc
to = THy -~ Ter = equilibrium wall temperature - wall temperature;
Card 2/4
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‘mainly governs the distr

ibution of heat tr
over the length of th

ansfer coeflficicentg

¢ tube) on the laws of heat transfer and the jﬁ
influences of temperature variations and Corpressibility can be \
exnressed directly, The pronosed

law of heat transfer is of
universal nature and the direct influcnce of x and of the law of

X application of heat in the distribution of local heat transfer

cocfficients is allowed for by the cquation of the thermal
boundary layer, There is 1 figure.

ASSCCIATIONS: Institut mekhaniki AN Ss§

Mechanics AS UsSSR)

. Institut teplofiziki SO A
Thermal Physics SO AS USSR)

R (Institute of

v

SSSR (Instituie of
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AUTHORS: Kutateladze, S. Sey Leont'yev, A. 1.

TITLE: Calculation of 8 turbulent boundary layer at strong positive
pressure gradients

PERIODICAL: Inzhenerno—fizicheakiy zhurnal, V. 9, ho. 1, 19€2. 33-41

TEXT: A turbulent boundary layer is calculated on the basis of limiting laws
of friction and heat exchange in the diffusion zone of a gas flow. The
theory of these laws, developed in previous papers by the authors

(PMTF, no. 4, 19603 IFZh, no. 6, 1961), makes it possible to analyze the
effect of the pressure gradient on the turbulent boundary layer. The
critical parameters at the point of separation of the turbulent boundaTy
layer are determined, and the effect of heat exchange and compressibility )K(
of the gas on these parameters is assessed. It is shown that the heat
exchange is only slightly dependent on the pressure gradient in the range
of variation of Re™*. Based on integral expressions for momentum and
energy, heat axchange and friction are calculated with the help of the
limiting laws pentioned. Mention is made of L. G. Loytsyanskiy
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AUTHORS s Romanenko, P« Ney Leont'yev, A« I.
TITLE: Resistance in the dif};;;;w;;;ée of a flow in the formation

of a turbulent boundary layer at the wall

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 95, NO. 11, 1962, 87-89 JF’

TEATs Various methods of determining the local friction coefficient in a
grandient flow of a gas, already treated in numerous publications, are here
reviewed., In 8 previous paper (?MTF, no. 5 1961) P. N. Romanenko, A. I.
Leont'yev and A. N. Oblivin extended the method devised by F. H, Clauser
(1A, 21, 2, 1954) for isothermal gas flows +o- non-isothermal gas flows.
The authors consider that the extended method gives the best resulis.. In
the previgus paper it was shown that, for determining the friction
coefficient by Clauser's method, the method of A. Buri (Eine Berechnungs-
‘grundlage fiir die turbulente Grenzschichte bvel peschleunigter und verzoger-
ter Stromung - A calculation base for the turbulent poundary layer of
accelerated and decelerated flow. - pDigsertation. Zirich, 1931) gives
reliab}e results which can be extended to 8 turbulent boundary layer with
Card 1/2
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2.0THORS: Kutateladze, S, S.; Leont'yev, A. I.

MrgeoL o -

orI1TLE: Effect of gas dissociation on friction and heat exchange in
a turbulent boundary layer

SOURCE: Teplofizika vy*sokikh temperatur, V. 1, no- 3, 1963, 458~
460 .

TOPIC TAGS: boundary layer, turbulent boundary layer, laminar ,
poundary layer, gas friction, gas dissociation, heat exchange, hy-

personic flow, 1imit law theory

ABSTRACT: Gas disscciation in a turbulent layer. which unlikethat in a
laminar layer has not been thoroughly investigated, is considered

for hypersonic velocities (M > 10) and the law of friction and heat
exchange is derived on the basis of the limit laws established by

the authors elsewhere (Turbulentny*y pogranichny*y sloy szhimayemogo
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gaza, Sib. otd. AN SSSR, 1962) . The final friction equation 1is.,
allowing for compressibility and heat exchange,
T =Nty -

1 .,;_11 1 e :
(77):1 v {m'" VA — Dy 4‘-‘3’\:’")"('&’5‘4- v
]

Ay i)
— i e = )
arcsn——w—,-_-_—;)w. _{.A\‘;)-{—(A‘{‘)‘l} (Va-H ) -

where Cg =~ friction coefficient under the conditions in question,

Cgo = friction coefficient for flow of an incompressible liquid
around a flat plate, Re*% —- critical Reynolds number, y* == kinetic
factor, Ay = ¥ = ¥* =~ heat exchange factoxr, a == degree of disso- .

ciation. Comparison of a simplified version of this formula (for

Reynolds numbers £rom 105 to 197) with computer results given by
W. Dorrance (ARS Journal, V. 31, no. 1, 1961) showed . both qualita-

Curc_i 2/3
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tive and quantitative agreement. The maximum relative influence of

the gas dissociation on friction ia the turbulent boundary layer
does not exceed 25%. Orig. art. has: 1 figure and 10 formulas.

ASSOCIATION: Institut teplofiziki Sibirskogo otdeleniya AN SSSR
(Institute of Thermophysics, Siberian Department AN SSSR)

SUBMITTED: 29May63 DATE ACQ: 23Maré4 ~ ENCL: 00

'
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_Rubtsov, ¥, :.L .(Nov:uibirsk)( ovostirsk) -—-—L“""h"“qp = Hovostbixak); |

TITLE: Evaluation of the role of rediation in calculating the heat transfer !
4n a twtulent boundary layer o : ﬂ\ !

ggURCE: Zhurnal, prikiadnoy mekhaniki 1 tekhnicheskoy £121ki, no, 4, 1963,
-93 ) ) s

TOPIC TAGS: heat.{ransfer, redlation, convection, boundary 1ayer; turbulent
boundary layer, redietive heet transfer, heat radiation, radieting gas - :

ABSTRACT: Heat .transfer by radiation end convection in e turbulent boundary
layer has been analyzed, Thermal rediation from & high-tenmperature gas affects :
the temperature field in the boundary layer and consequently the conditions of | _
.+ heat transfer by conduction end convection, With allowance for these factors,
. .}  the analysis was based on relationships previously derived by the authors for -
. heat transfer and friction in a turbulent boundary layer, A combined Stanton I .
f number (S) wes used as & criterion for the oversll convective-radiative heat :
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trensfer, The resulting equation was applied to calcylate heat transfer from
& high-temperature radieting ges to & flat plate, The results shown in Fig, 1
" of the Enclosure derongtrate that the opticel density (k) hes a substantial
“effect on haat trendfer, particularly at high N/S, ratios (N/3, charecterizes
the frection of radiation in undisturbed flow; 8, is the Btenton mmber for a
nonradiating gas at constant physical paresmeters inside the boundary layer),
The comparatively simple formula derived can be used for tle apyroximate solu-
tion of radietive-convective heat-transfer problems, Orig.‘ ert, hag: 2 figures
and 18 formulas, : v

ASSOCIATION: none
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"Liniting friction and heat transfer laws in turbulent boundary layer",

report presented at the 2nd All-Union Congress on Theorciical and Applied
Mechanics, Moscow, 29 Jan - 5 Feb 6.
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' he3 VOLGHEOV, E.P.; DIVILOVA, i .V.; DEUZEININ, S.Al;
FIRILLOVA, N.N.; FALENKGY, 1.0, ; :'.r SKVICEEVL, Vili.j
MIROLGV, B.P.; MUKHIN, V.A.; MUKHINA, L.V.; HEEOV, ALK
FEDOROV, V.K.; KHABAKRFASHEVA, Ye.l.; SHTGKOLOV, L.S.;
SHPAKOVSKAYA, L.I., red.

[Heat and mass transfer and friction in a turbulent
boundary layer] Teplomassoolmen i trenie v turbulentnor
pogrenichnor sloe. MNovoslbirsk, ited.-izd. otdel Sivir-
skogo otd-niia AN S5SR, 1964. 200 o (1IRA 18:1)
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B
TTIE: A,W@a‘f&i}m’a noundary layer of gas o8 s permesble plate 'I‘( \ 3

 oURCE: Zhurmal priklsdnoy mekhanikd i cokimicheskoy fiziki, nos 6, 1964, 57-62
TOPIC TAGS: bouhdary inyer, turbulent boundary layer, turbulent £lov¥, friction,
heat exchbunge, permesble plate, Reynolds nurber, gas injection .

APSTRACT @ r eursorily deals with the results of the application of the
“theory of the yelative lsvws of friction and heat exchange to the £1ow of a binary,
turbulent boundaxy layer on & permeable plate in the region of finite values of
Reynolds aumber R. This study wes undertaken because the problem of calculating
the doundary- layer n an absorbing wass, which can
ve reduced to the problem ' 1e surface, cannot be aolved
in sufficliently camplete form by the gemi-empirical theories ¢l the turbulent

" Though the fiolution developed in this article for the region of finite

1ds%¢ mmber 18 somevhat more complicated, it 18 logically less

rimental points gor the injection of the most diverse gases for

PRSTRS 22 Satainnad ot e e e S 2
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8 AUTHOR: Kutateladze, 8. 8.; Leont'yev, A. 1.; Kirdysshiin, A. 0. 34

B TITLE: . Cmtri\mtion to the theory of hee.t exchange 'm nucl.ea.te boiling ‘B

souncs mhenemo-mimmy zlmrnal, v 3. no. 1, 1965, 7-10

| ToPIC TAGS: micleste boiling, heat exenmge, Reynolds mmbér, Prandtl nuzber,
: Nuuelt mmber, boamdn.ry leyer

3 ABSTRACT: ‘It 48 chmm ﬂtirt that in the case of mxclea.te boiling, the ratio of
the thicknesgs of the boundury layer in the liguid to the aversge lipesr dimension
€ of the qu.adrauc cell per affective stean formation center is quite small, 8o that
i boundary-layer theory can e applied to the heat exchange processds occurring in
§ nucleate boiling. It is also showm that the heat transfer to the liquid cen be
occurring in the vicinity of the frontal point. Using the boundary-
layer theory and the 1aus of frea turbulence, the authors derive the following re-
lation for the r&tﬁo oz‘ thc Nusgelt to the Reymolds muzber .

o Nu.lRe.-a'-{-c'Reo- :
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_and ehow by plotting this rofm and the ava.ila.hla experimental data, as well €3 . |-
M vy plottins the m:erineneul dsta sgainst the theoretical curve

Nll. . Cpl’ "Re"

thet the extension of the boundnrar-user theory to nucleate boiung ‘4s velid, They
also conciude that the ‘boundary-layer theory can gerve as & basis for e moxre de-
tailed theory of heo.t exchlnse during boiling. Orig. art. hass 3 figures and 9
fos-nmlnl : .

ASSOCTATTON: - rnamut cplofism 80 AN 8958, Novosibirek (m_gp_uute of Thermo=
) 813 BY LL:' :

It

T'.mcm ‘60 - -~ SUBCODEs WP, ME.
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TI‘X‘LB: Inﬁmction beﬁu«u q submerged 2 cond wall

l
Zhurml priklndmy mklwzlki 1 tekhnioheakoy fisiki, no. 2, 1965, 50-53 %

1
-1
ot

S)UR)B:
TOPIJ TAGS? <[Kusselt nuaber, turbulent flow, turbulent jet, boundary layer, skin
friction, Stanton musber ' l !
to clnnacs 1 boundary i
naemﬁion m of un turbulence relative L
T T T s e et i ::::m“:;:m
; ith @ solid wall, The = o . ervation ! - ©
| B rosure, A momsatus irtegrel mothod 1 used to obtaln the mouatin ANd O
R e R“ ‘W. > : Lo ;f
| S Eﬁ“ P[H'r gr] ""E‘R‘,ﬁ
sl e ML sk & P LAY : 3
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| | end the velooity profile 43 dstamined from the ons-seventh pouer lawi An
expression is deraved for the akin friction coefficient Cp and, after e correlation

__gm‘upgfm;lldata 16, in raduced to the form e

' "ﬁuﬂx’g ﬁa‘&f«d@n.m»jbhovdaﬁniuénio!:thn Stanton nunber, two equations are |
obtained for the nondimensional heat trancfer coefficiant which, for the subtmerged

il Job, 18 61T W [ o101 () |
) | and for the wall Jet with & weik wake by B

B R . L] el
it D v s N *

| tnts 1atter squation 1e shown to coincide with the results of H. Jakob, Ry, Rose,

and M. Spielman. (Hoad Tranafer Frow an kir:Jet to s Plane Plate Wwith Botratoment . -

| of Water Vapor From the Envircoment . T¥; o 4548, 119501 vol3:- T2y Ho.: 6):for Pris
| 0Ths. Orige &rty hegs £ equabiond Sh.4i5Y AR T eide

Cord z& VIS i , S
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AUTHOR: Terasove, N. V.; Leont’yev, A. I. _ : ' q :
r TITLE:s FHydraulie resistance in the flow of a steam-vater mixture in a heuted‘B '
| vertfeal twe . T/ _ » .
. GOUNCE:  Teplofirika vysokikh temperatur, v. 3, no. 1, 1965, 115-123 |
' mOPIC TAGS: hydraulie recistance, water steam mixture, pressure irop, frietion
. ;drop PR ,;:,,:.,,..,-.A e e e i el Dl R
! ABSTRACT: In view of the lack of published data applicable in the range of ther- -
mal loads prevailing in miclear reactors, a special experimental investigation was
get up to determine the influence of heating on friction resistance-of a steam- : g

water mixture. The set-up waa an open loop fed vith supercritical steem (p = 294

bar, t = 650C). The steam-water mixture was produced in & vertical heated tube by
throttling the supercritical steam, wvhich was firat cooled to a specific heat con-
tent. The experimental tube was 1200 ma long, 550 mm of which was heated electric-
allys Measurcments were made of the preasure and teupersture at the inlet to the -

:
)
£
!
:
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| tube, the pressure drop, the thermal load, and the variation of the tubc-wall fem- .

| perature along its lengfh. The pressure_was varied between 49 and 196 bar, the

| mass velocity betweein 'j00 and 2000 kg/mzsec, and the thermal load between 110,000
| and 1.700,000 W/e2. Ths results are represented by various plots and in the form

of an empiricel formula’'permitting calculation of the friction pressure loss in

| the region of low steam content. Orig. art. hags 6 figures, 9 formulas, and 1
tables B T T T : . : ‘

ASSOCIATION: Veesoyuznyy teplotekhnicheskiy nauchno-issledovatel’skly institut . -
‘4m. F. B+ Dzerzhinskogo (All-Union Heat Engineering Scientific Research Institute)
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| TITLE: Heat transfe:?{n free convection in horizontal slots and in a large volume
Lona horizontal surface - .

* sonncm~ Inzhenerno-ﬂzicheski_/ zhumal v. 8, no. 1, 1965, 9-14

TOPIC TAGS‘ heat transter, thermal convection, fluid flow boundary layer heat
transfer, Rayleigh number -

ABSTRAC'I‘ “The. t‘woretical development in the article is based on the following
"experimental’ facts.'': 1) Free flow of a fluid in horizontal slots in a Rayleigh

- number range of- 1700-45 000 has a strongly exhibited "cellular''structure; 2)

" with an iricrease in the width of the slots to infinity (large volume) in the direct . |
| nejghborhood of the surface, the heat transfer retains the "cellular" structure of !

! fluid flow; 3) in the intermediate region, at Rayleigh numbers greater than 45, 000
- the cellular structure is retained at the lower heat transfer surface. The solu-

- tion o} the problem is carried out in two stageS‘ 1) determinatlon of the fluid flow ;
. ;;:.Cgrd . 1
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~rate in the cells; 2) calculation of the thermax boundary layer with forced flow

of the fluid past the heat transfer surface, This theoretical solution is compared ! ‘ )

i to existing experimental data with good results, Orig ‘art, hag: 29 formulas and i - ¢

| 3 figuresa. : o
ASSOCIATION: Institut teploflzlkl SO AN SSSR, g. Novosibirsk. (Thermophyalcs

: Institute of the Slberian Branch, AN SSSR) T ,‘, R
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_Kutatelsdse, 8. 8., ed, / /,+,
i treniye v turbulentnom pogranichnom sloye) Novosibirsk, Redisdat 8ib, otd,
AN SSSR, 1964. 206 pl {llus., biblio, Errata slip inserted. 1000 copies
printed. (At hesd of title: Akadmeiya nauk S3SR, Si

Institut teplofiziki) Editors L, T, Shpakuvekaysj Technical editor: Ye, O
~—1~ " Bhmakovaj Proofreader: L. I. Korshunova

TOPIC TACS: boundary layer flow, detached flow, friction, heat trsnsfer, incom-
pressible fluid, mass transfer, nonisothermal flow, radistion effect, turbulent
; boundary layer

' _tatsladze and A, .I.,Leg%&'*o_!, published in 1962, in which certain pr )

" the limiting Yaws of Iriction and heat tranafer in the turbtulent boundary layer

- on a 80lid were formilated and speocific applications of these laws were enalysed,
The basis partion of the book was written by Kutateladse and A. I. Leont'yey,
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N. A. Rubtaor was mainly rasponsible for the development of problems o} the intere
action of the turtulent boundary layer with radistion, The theory of the flow
structure beyond the region of detachnant was developed by M. A. [inl'dahtik,
Others who helped prepare the book were M. N. Kirillava, B. P. Mirangv, V._ -
khin, N, V, Mukhina, A. K, Rebrov, V, X, Fedorov, M, V, Dliﬂvu: 8. As Drushinin

R .Eo P Nolchkey, Yo, Mo Khabekhpasheva, I. O, Malenkov, V. N. Noskvicheva, s . B4
oL | Shtokolagv. Pr:afouor Do_B, 8polding l’ulpod the ln‘lylii"ifmﬁ'h’luruiﬁi"
o questions,

TABLE OF CONTENTS:

Foreword = - 3

Bagic definitions -~ = §

Chs 1¢ Basio properties of a two-dimensional turtulent boundary layer = « 1)
Che 24 Flow of a nonisothermal gas streans arcund an impenetrsble murface = « 24
Che 3o Flow around s sesipenetrsble surface = « 68 o

Che 4¢ Heat screen = = 119 )

Che 5. A turtulent boundary layer of indoapressible gae in the presence of
radtation = = 132 1ay ~ pre :
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Ch, 6, Detached flow of an inco-puuiblo liquid - - 153

Che 7« The question of the effect of nonisothermicity on hydraulic reeistance in
the case of turbulent flow of dripping liquid in tudbes « = 177

Ch. 8, llut-tnmlor orisis at high 1iquid tlaw rates - « 187
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TITIE: Extenslon of limiting relative frictlon ‘and heat tranvfog lnws to non-
isothermal gas flows with finite Roynolds numbers
!

SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 5, 1965, 162-166

TOPIC TAGS: heat transfer, skin friction, Reynolds number, gas flow, turbulent
£ boundary layer

ABSTRACT: -The skin friction and heat transfer data in the literature are reviewed
in detail to show that limiting friction and heat transfer laws, calculated theo-
. ratically, are also applicable to nonisothormal flows with finite Reynolds num-
" bers., This 18 shown to be posaible if local skin friction coefficients Cr and

local Stanton numbers Sg are defined. For example, an excellent data correlation

is ébtained with the expression G, 00252 (Resy0R
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where the Reynolds number is defined by the local parameters
nn=',‘_"P’b" ® .

' pw
. A simllar agreement, with experimental data 18 obtalned with the limiting equations

”~ ) 2 |

¥y ( )

: Thus, the introduction of cfo in the ratio Y allows one to calculate noniso~-

thermal turbulent boundary layers from the limiting expressions for gp without
‘including the effects of finite Reynolds numbers, The asame procedure can bo
followed for ‘the heat transfer laws. A brief explanation is given to show that
this behavior is $ntulitively obvious, Orig. art, haos 8 formalas and 2 figures,
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neglected, then the system of differential equations for a binary
boundary layer assumes the form:
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With injection .
¢ which results in de~
coloration of phenolphthalein, i » the main stream
is displaced, and g clearly dist
the plate surface,
in good agreement wi 1
turbulent boundary layer. ¢ 3 figures, 3 formulas, and ] table.
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ABSTRACT:

Twaly = length of a porou

injected gas must vary proportionally to In the case of uniform
blowing, s case often occuring in practice, the wall temperature alon
‘[the length wi Caloulation of the distribution or Tyug11 = f(ﬁ
can be csrrie the heat trans?er law, and
Under these conditions, the
ocity greadient, will be:
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Calculated results are

1llustrates the dependence of Fl on for caloulation of the temperature
of a porous wall, This curve 18 cla med to simpliry ¢

%\rsecond figure shows calculated and experimental data

=1, for a middle cross section X = 0.5 and extrems values of the
Reynolds number, Orig. ert, has: 11 formulas and 2 figures,
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ABSTRACT: The experimental section consisted of a stalnless steel tube
with an outer diameter of 30 rm, an inside dismeter of 2.3 mm, and a
length of 1052 mm. A diagram of the equipment is given. All measure-
ments were made under steady state conditlons,. Experiments were made
at three values of the Mach number at the inlet of the tube: 0.28, 0.36,
and 3., The temperature factor T varied from 1 to 2,05 at qgr = const,
The following parameters were megxured: p., the stagnation pressure at
the inlet of the tube; p, the distribution of the static pressure along
the length of the tube; Tpms the temperature distribution at the wall
over the length of the tuge the stagnation temperature at the inlet
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where P . 18 the volumetric vs
and the energy required for thi
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the article considers
core of the flow up to
and the effect of the vapor content of the flow. Orig. art. has:
formulas and 3 figures,

On the above basis,
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ABSTRACT: An alytic method is proposed for d

an
cooling of a plane thermally insulated wall whe
grates. Results obtained fop

cooled boundary layer

etermining the effectivenecss of baffle

N a cooling gas is delivered through
the cooling effect of a gas passing through a single

Equations for the

tection, the measure of which is taken to be the temperature of the insulated wall. —
These estimates are shown to agre

las, 6 figures,
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ABSTRACT: re of oxygen on valency changes of Co in the system

‘ emical properties of refractories in thig system is in-
, | vestigated. CeO, is the most effective stabilizer of Zr0,. In the system ZtOz-CeO2 solid go-
lutions of three types take form

=monoglinic, tetragonal and cubio, CeOz, whlch is present
in the solid solution in Zr0,, changes to trivalent state gt high temperatures in a reducing at-
mosphere (Hz. co, Nna). ?h a flow of inert gases (Ar, Ne) and in flame-furnace atmospheres
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(ABSTRACT: A method is presented for calculating the heat transfer on a
'semipermeable surface under conditions of subsonic fiow with foreign
3as injection, The method is based on the solution of the energy equa-~
-tlon and the use of the asymptotic theory of the turbulent boundary
‘layer. Fgure 1 shows the comparison of the caleulated results with
€xperimental data obtained by Teflk, Eckert, et-al. (Thernal diffusion
!c;;ects on energy transfer in turbulept_bpundary,layer.with helium-
injection. Proc. of the 1962 heat transfer and fluid. Mechanics
iInstitute, Stanford University Press, 1962).
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The calculation was performed for: k,=0,005--6,0; R=0,25; ¢, /c, =
0.25; w=0,303--0.9, where k, 1s a funciion of the wall and 1" PO
cas temperatures, and c and c are the specific heats ?f the

m2in and injected gasesh© Pl pespectively., The obtained results

. 'show that the rate of injected gas 1s only slightly affected by the
&l physical properties of injected and maln gases, -
e'f.Orig.art.hass 2 figures and 20 formulas, (ViA-88]
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